ABSTRACT
INTRODUCTION
In tropical countries, low input agroforestry technologies have many advantages apart from protection of environment in farming systems (Burley and von Colwitz 1994) . Since agroforestry can incorporate diverse multipurpose tree/shrub species, the farming system therefore varies from place to place and when introducing tree/shrub species from one area to another, one should be aware of the differences between agro ecological zones (Heinemann et al. 1989) . This is because there has been in some places a problem of adaptability of the newly introduced exotic multipurpose trees and shrubs and this has caused many species in different places to perform below the expected level (Kusekwa et al 1993) . It is necessary therefore, for researchers have to evaluate the performance of the different multipurpose trees and shrubs (MPTS) under different agro ecological zones . This evaluation must also consider locally available potential agroforestry shrubs and trees since they are locally adapted.
There are many different accessions of Leucaena and they perform differently under the various agroecological zones of the tropical countries (Pfeiffer 1990 , Kang et al 1990 , Mureith et al 1994 . Bandara and Gunasena (1989) observed a variation in biomass production among accessions of Leucaena in Sri Lanka. In Usambara mountains of north eastern Tanzania, observations made by Pfeiffer (1990) during evaluation of five Leucaena accessions showed that Leucaena diversifolia produced more forage and wood than Leucaena l e u c o c e p h a l a. Accessions L e u c a e n a l e u c o c e p h a l a ex Peru, Leucaena leucocephala cv Cunninghum and Leucaena leucocephala Giant ex Korogwe were the three poorest, producing less fodder. The experiment was conducted under tropical humid environment.
Various agricultural research institutes in Tanzania have been evaluating the performance of various MPTS including different Leucaena accessions for suitability and adaptability. The general objective for this research was to evaluate the performance of ten Leucaena accessions in the southern coastal region. Specifically, the study was aimed to recommend potential and highly adaptable Leucaena accessions for fodder, building poles and for soil fertility improvement.
DESCRIPTION OF THE STUDY AREA
The experiment was conducted at the Naliendele Agricultural Research Institute (NARI) in southern zone of Tanzania ( Figure  1 ). The experimental site is located at 10 o 22'S, 40 o 11' E and at an altitude of 120m above sea level. The area receives a mean annual rainfall of about 1160mm (unimodal) which falls between November and April. According to World Resource Base (1988), soils of the experimental site are mainly derived from sand stones (Ferralic arenosol), acidic in nature with more than 80% sand, low in exchangeable bases and cation exchange capacity (Majule 1999). Location of experimental site at Naliendele Agricultural Research Institute (NARI).
Total nitrogen and available phosphorus are also very low. The fertility of newly opened field persists for only two cropping seasons and farmers must fallow the land for at least three seasons to maintain productivity. Chemical characteristics of the experimental site are presented in Table 1 . Before the wet season in the same year, seedlings were raised in a nursery for three months. A five-year fallow land was cleared, ploughed and harrowed to a fine bed. After this preparation the experiment was laid in a complete randomized block (CRB) with three replications. Plot size was 6 x 6m, with three meter spacing between plots. In December 1991, seeds were raised in a nursery for a period of 12 months at NARI. In December 1992, seedlings were transplanted and planted in a hill at a spacing of 2 x 2 m with a plant population per plot of 16 trees. All experimental plots were weeded and triple super phosphate was added at the rate of 100g added per hill and covered with soil. Trees were left to grow for two seasons before pruning and data recording. Leucaena leucocephala in this case was considered to be a control due to its wide spread.
Measurement of plant growth indicators
In January 1994 four central plants from each plot for all treatments were marked for data recording and pruned by cutting at a height of 1m above the ground. Trees were then allowed to grow for five months. After that period in June 1994 data on stem height (m) and girth at 15 cm above the ground were recorded. Trees were again cut and pruned in order to determine fodder yield by taking all leaves and small plant twigs and weighing. This was repeated for the three seasons. In the same trial, the border trees were left to grow for the period of three years without cutting and pruning. These were used for recording data on pest population, number of branches and the number of straight poles available for building. In order to determine the effect of psyllid on trees, two fresh leaves from the four compass directions were taken per tree from each provenance. Four plants were used and all leaf materials were put in a polythene bags and taken to the laboratory for counting. This was done early in the morning for two days.
Assessment of soil fertility
After the collection of plant performance data for a period of three years in 1997, leucaena accession plants were left to grow for a period of seven years until 2004 in order to allow regeneration of soil fertility through incorporation of leucaena accession pruning. Soil fertility assessment was achieved through soil sampling and analysis. Soil pH was determined in 1:2.5 soil:distilled water using a pH meter (Rowell 1994) . Phosphorus (P) was extracted according to the Bray 1 method (Bray and Kurtz 1945) and the extracted P was determined colorimetrically after color development using the ascorbic acid method of Murphy and Riley (1962) . Total nitrogen was determined by macro-Kjeldahl digestion followed by distillation (Bremner and Mulvaney 1982) . Organic carbon was determined by the Wakley-Black method (Nelson and Sommers 1982) . Exchangeable Ca 2+ and Mg 2+ from the ammonium acetate leachate were determined by atomic absorption spectrophotometer (AAS).
RESULTS AND DISCUSSION
Leucaena plant growth and productivity Fodder yield Fodder yields in t ha -1 , maximum stem height (m) after the last pruning for the three consecutive seasons is presented in Table 2 . Generally, fodder yields increased across seasons for almost all accessions. As indicated in Table 2 , the differences in performance of 10 Leucaena accessions in terms of fodder yield was not significant. The two accessions which produced more fodder than Leucaena leucocephala (control) during the first phase of data collection in 1994 were Leucaena diversifolia and Leucaena leucocephala ex Katumani with total fodder weights 4.4 and 3.8 t/ha respectively (Table 2) . After the first season, the following two seasons, Leucaena leucocephala cv K8 out yielded significantly (P<0.05) both L e u c a e n a diversifolia and Leucaena leococephala ex Katumani by producing 6.4 t/ha of fodder. In the third year, the highest fodder yield was reached by provenance Leucaena diversifolia 12.9 t/ha followed by Leucaena leucocephala cv K8 (6.2 t/ha).
The total dry weight yield of fodder for each accession after three seasons indicated that out of the ten accession the best three were Leucaena diversifolia, L e u c a e n a l e u c o c e p h a l a cv K8 and L e u c a e n a leucocephala ex Katumani. This therefore suggests that these leucaena accessions can withstand semi humid environment and this therefore warrants their development for agroforestry.
Plant stem height
Data on tree height are presented in Table 3 . Heights attained by different provenances was not significant different in the first and second seasons. Good performers were the Leucaena leucocephala cv K8, Leucaena diversifolia and Leucaena leucocephala ex Katumani.
Accessions L e u c a e n a l e u c o c e p h a l a ex Peru and Leucaena leucocephala Giant ex Korogwe performed the worse (below control) in terms of stem height. It is interesting that the relative performances in terms of yields for fodder are similar to those for stem height. Table 4 summarizes the number of branches, straight poles, Psyllid distribution and girth per tree for the ten provenances assessed in the third season. None of the provenances differed significantly in the total number of branches they could produce. However significant differences (P<0.05) in straight poles among provenances were observed. Leucaena leucocephala K8 and Leucaena leucocephala giant ex Korogwe gave more poles available for building. Leucaena diversifolia gave few poles whereas Leucaena leucocephala ex Peru had only one pole.
Leucaena branching and poles

Plant stem girth
Plant girth among accessions also differ significantly (P<0.05) among accessions (Table 4) . Leucaena leucocephala K8, Leucaena leucocephala cv Cunninghum and Leucaena diversifolia performed better with plant girths of 20.6, 15.7 and 15.5 cm respectively. Accessions which performed poorly were Leucaena leucocephala E x Peru, Leucaena leucocephala 58399 and Leucaena leucocephala ex Korogwe with plant girths of 13.8, 13.6 and 12.0 cm respectively. This observation further suggests the differences in growth ability of the ten accessions in the southern coastal areas. Regarding the soil acidity ameliorative potential of Leucaena accession pruning observed in this study, a relationship between an increase in exchangeable basic cations particularly Ca and Mg and soil acidity can be established. An increase in soil pH was found to be positive correlated with and increase in the sum of exchangeable Ca and Mg as indicated in Figure 3 with r 2 value of 0.8881. Relationship between Ca+Mg and soil pH of in Leucaena plots.
The observed relationship (Fig. 3) is in broad agreement with proposed mechanisms involved in ameliorating soil acidity when organic residues are incorporated in the soil with releases of basic cations (Sakala 1998 , Nkhalamba 1999 , Majule 1999 . In most cases, it has been shown that releases of Ca, Mg and K occur from residue in soluble form or through microbial decomposition. Pocknee and Sumner (1997) have also shown that decomposition of Ca containing organic molecules such as calcium oxalate and calcium gluconate tends to release free Ca which then reacts with soil solution and increases soil pH.
Soil organic carbon and nitrogen
Soil organic matter in the soil is a major source of plant nutrients which are released during mineralization process (Reus and Johnson 1986; Rowell 1994) . Soil organic matter also improves soil physical conditions particularly soil structure, soil water holding capacity (Majule 1999) and soil workability. These properties are very important in enhancing and maintaining soil productivity. Experimental results show that incorporation of Leucaena accession pruning in the soil over years can significantly increase soil organic carbon (Table 5 ). This increase in soil organic carbon corresponds to an increase in soil total nitrogen in the Arenosol. An increase in both soil organic carbon and soil total nitrogen corresponds with biomass production by different leucaena accessions which is the highest with Leucaena diversifolia followed by Leucaena leucocephala cv K8.
Increase in soil organic carbon and nitrogen in Arenosol following additions organic residues additions is not surprising. Majule (1999) found that, long term additions (over five years) of maize residue, goat manure and cashew leaves residues increased soil organic carbon and total nitrogen remarkably with the addition of goat manure. Potential L e u c a e n a accessions evaluated and recommended can therefore be developed further for agroforestry.
Soil available phosphorus
Phosphorus is one of the major limiting soil nutrients and it can significantly reduce crop yields if not constantly replaced in soils (Majule 1991 ). An assessment of the effects of Leucaena accessions on soil available P shows significant increases (Table 5) to levels more than the original 2 mg/kg soil (Table 1 ). An increase in the amount of soil available P was in the order Leucaena diversifolia>Leucaena leucocephala cv K8>Leucaena leucocephala 90790. Other accessions are almost equally important in improving soil available P. Although soil available P has increased because of incorporating leucaena pruning, the values are still on the low side (<20 mgP/kg soil) which is a critical concentration of most tropical soils (Landon 1991 , URT 1993 . However, the three Leucaena accessions which indicated high ability to improve major soil nutrient contents can be a very good source of nutrient cycling if planted on degraded soil.
CONCLUSIONS
Leucaena accessions performed differently in the semi humid environment of the southern eastern, Tanzania. The two best accessions to be developed for fodder production are the Leucaena diversifolia and L e u c a e n a leucocephala cv K8. The promotion of such species is very important in the area alongside with the small ruminant development project being implemented in the area. The same species are found to withstand pysllid infestation which is a serious pest in tropical environment. These species also have shown the ability to grow very fast in the area and if properly managed can conserve environment particularly soils. Farmers looking for building poles and firewood should plant Leucaena leucocephala ex Korogwe so as Leucaena leucocephala c v K8. Its is therefore recommended that strategies needs to be in place to ensure the production and distribution of recommended leucaena accessions in order to address livestock feed scarcity, building material shortage and improvement of soil fertility. 
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